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ABSTRACT 

PURPOSE: To dissolve the deviation of the output voltage ofafilm 
semiconductor device equipped with a CMOS inverter without sacrifying 
the transmission speed or without increasing the occupied area by doping 
the channel region of an n-type film transistor with p-type impurities. 

CONSTITUTION: This is a film semiconductor device, which is equipped 
with the CMOS inverter constituted by a pair of n-type and p-type 
film transistor elements 5 and 6, and the channel region of the n-type 
film transistor 5 is doped with p-type impurities. Generally, in the TFT, 
where Polycrystal silicon is used for a channel layer, the driving capacity of 
an n-type TFT is larger than the driving capacity of a p-type TFT. But, if 
p-type impurities are implanted into the channel region of TFT 5, the 
inverse threshold voltage of the n-type TFT becomes high, so it decreases 
the difference with the driving force of the p-type TFT 6, and between the 
n-type TFT 6 and p-type TFT 6. the balance on transistor properties can be 
taken. Hereby, the output properties of the CMOS inverter constituted of a 
pair of n-type TFT 5 and p-type TFT can be improved. 



i 



©Int. CI. ' 

H 01 L 29/784 
27/092 
27/12 



® ^ H 4# ^ ^ ( A) ^4-206971 



7514— 4M o 1 1 w 

9056- 4M H 01 L 29/78 3 1 1 H 

7735-4M 27/08 3 2 1 C 



@^ K ^2-338879 
' @\h m ^2(1990)11^308 

©aiSBA i/-t'-7-«^^^tt >t56}S:tKmPriS^ES?tliPT22#22^ 



m ^ 

1 gfi g ft: 

:pcJ:-:,TafiE*n5CMOS-f 

So 

2 . flTi IS M» ffi »■ ^ ^ =^ ^ IJ.^ < i - 



gt-?--t-*^i'^s«2fi^^ eft 4 n a « 

3 . % flfi <o £g a :ft Bfl 
( s 3t ± o ffi ^ ff ) 

< S£ ^it ® a 'rfi ) 

jflE a * O S i® * *C S4 £C o ^ 
^ 7 ^ ^ ^ (TFT) A« 3. -< -y 

S ^, tc, ± in O T F T t b . ^ 
T*5g3tt"rofci60ffi *r<l2l ?S ( K 7 >f 



(1 , ^ f9 ]0I 

u -< V i?« 



19 (c a s 

* V jr:?. 
S 3( 

n ^» O T F 



—501— 



r4T FT*<. tfaa?^'**'^«>»fi-tK:iH»«5 
n T So 

(CMOS'<V'<-^) it. -«On32TFTa 

± o»B T F T i L r (1. it£ 31 {* a i»* ^ a=i •> 'J 3 
:/TW5Z?noTFT (^JS5a>';=>TFT) 

ii. ?f jr •> y 3 it « L « ^ s a - --^^ 

o * fc. CMO S«ia^r«ffiL,^^^ - i:T*4o 
C<OJ:^'"i^1l^^r*^IS ^TFTfC 

-To 

« ^ 3 3 AW > - ^ A ^3 as «! ^ 3 4 



f 

4-206971(2) 

(1, 2 il S to -5 S fi ^ © u /KO « ffl ( iil T, 
A o :s ( m H :c i T 5 ) 6»" ^ X. ^» n 4o 

L ^ (2 A5 # X o nC T 3 I tl =^ ^ :^ ^ »■ * - 

^W3 9 *a|l;Tn32<OTFT3 S<OV — X^rftei 
nS«5TFT3S©Ku-fi/;i3y^i^h 
*--^i.4 0 *iaL*T-f v^<-:^<Di±i^ttl^3 4 «t 

3 2ti, 3 hi: — 71. 4 2€ri5L;Tp3a<OT 

FT3 6<S0v-3^i:»aS<X- P320TFT36 

.^-^coaj^i«^3 4i:ffitt$nT(.^'5o -fv^* 
-:^©A^tt!^3 3 it\ ^ y f ^ h - 4 Z ^ 
iaUTi^TFTSS, 36©y-^'«ffi37. 3 

8 tC ffi a 5 n T l^ 

-(3r>-{i//^-:7(JDa^«!^3 4 0^£i{l. tt^- 
3lCD^tat«!T^3 2*D«Gtt*OS, S-C^i^TF 
T3.S, 3 6«0v — - Kw-f :^Htfi0£*Oitic^ 



J=tL. pScDTFTtisf^t^-BT^^O, pSTF 
T3 6fiDi£K*«n32TFT3 50ffi!a(^lt'<T + 
5^ 1.^0 Vt -y X. ai^4«^3 4tCi±«!^^3 20^ 

H H A»-£±i:^ $ n 4o iStw, A:^«S^3 so-sfflfi^ 

H*7>K»tCti, n^TFT3 5J&«*>'. pSTFT 

36ii:i-7tr:"D, sii:n»i^34(ct±L«ffij:f«tli 
^ ? n 5o 

FTTtl. nSC0T.FT(0|gltlftg:tJd«pSOTF 

T o 73 J: 0 fc * '.^o tSo-c, 

3i^TFTtcJ:»3±22 0J:'3'2CMO S-f 
^^»fixL/::ta^. ng2OTFT<0:^AiffitaA«e 
-f V - ^ CO ai^ ti. V iN^i 0 

S "i" O o 

C(0^-5''iT>''<-7 y ^ -< y — ^ ^ \± <0 ~ 

9»!*m3a;cm)|-cn^fo cc-riiA:?3«EViH 

Hu-s/u<b L U'<iUt<o5(iiSVMt.A5 2 0 VT* 



aia^^jT^LT^^-So nS<OT FT(0^^ tti:p52 

<0TFTO^^i>J^fi;T(i^*'.^r:*, di^^ffiv 
OUT ^ 'T: i" ffl » ii^ V I hIC M L r L u -< ffll iB 

» €: fS < o 

^ > — ^ CD ai ^ m EE V ouTtl* "SSfii^VHtt* 
aiSt--5;t36(Cii, ^n'rncOTFTOf-r*vu 

^ _ ;7 ;c fe- 1.x T H iW C P S T F T 3 6 ) t L 

(nSTFT3 5) OtSKifc^^LCi-S/r* 
tCli, pglOTFTSSOf"-^. ^^I'W^rnSOT 
FT3 5iO'f-**'i'*SJ^Ofe^#<To^* 
l.MlnS?^TFT 3 5Of-'»-*'i'S^pSa<0TF 
T3 6C0-?-r*/l^SJ:0fc^3<'^"«'i^*if***«o 



-s- 



—502— 



* 56 fl^ ti C CD J: r> Pol H ^ t W tft 4 ft A tc CC 

MO s -f >'-'-^ ^«;tft3ia^aK*aa-c* r, 



r 

fJH^ 4-206971(3) 

Staff h 5 y-i^x^^T^y - h»»»ti>LT 
IS y - h H ts 3 5j o s ji (51 a -f -r * 

* i c t J L (.^o 

i ft , bH 52 P 32 ^ >6 »I ^ K - ^' « 1 ^ 1 0 ' » 
cm-'ia±-Cd&0. ir»o. 5xiO'2cm-2£lT 

ift. M2Bng2ac^p52<^>aia>'5>i^^^«^5 
i*i ai {* « ii, ^ ^ Si •> y =1 » r * •> T (.^o 
<ftffl ) 

— tt (c. ^ J* a •> y 3 > ^ r * a (w ffl u ft 
^-*/^a«tcp3^^^«^^^A-rnt^. ngsTF 



TOSteMffl«£i£»<'25ftA. pSSTFTO 
nSTFTt.p32TFTtcoP.TC. h7V->' 
ftJ6. -?^©ngjTFT<!:pSTFT^(CJ:»?« 

$ft. y-h«gatf-^ + *^i'«B«6ia»<^S5 

^ ic Sq $ n 5 C t I- -t 0 . V - - K u P.T 
K u P.1 ic. 35 5 E 4> 91 $ n T fe . at-:? 

cD!*^(cjfn*35«ff*»'iSTroft*i. a^y-'^ 

ttl^h5ia^rfeTFTCD*7j6t;tj6*j<il>ttr. 
CMO S -< y y <Olh7jn^<0 9iiti!ji^m^ 

( ^ J£ ^! ) 

*3?fiS0'iOfliai*iai{*saocMo s -< 



«C-5£3E'I;^ta, *1?SSWCtl. nfiTFTSO 

f^^.*yu{;atstic. pSo;f*6»iAJz£A$nr^>i 

Ci. SC^n32TFTCDy-h^5aA«2*IC5Jf? 
El TTi -To 

JSlTic. 3i 2 EI * SSfiS U KiaXScBD 

Mira*8 0nmcOi?^TJE;fiS-f4o CtO^^S'^ 
ynVMlBia. aiCnffiTFT50f- + *-'i'fa« 

fEaiaCKU-f^^ffi) 26, f^ + *^watSl6x 
Sc;pfflTFT6COf•-f*^^0*S3O, v — xfi 
tat<v-;^^ffi) 28. Ku-fyfaiaCKu-f:^ 

T a H <b L ft a 3R ;P ffl SI 4^ -C T ^ - r i 



-9- 



—503— 



-10- 



ffl V^ 3 C t A« -C # io 

i?: ic , i K ^; ts a v' y 3 ^ 3* « * ^ 1 ta '"^ 

J: 0 ffi Jfi iJ5 « t K T o ^ J5 a y => V ^ a 5 0 
3l'J 6 0 iZ f - ^ y <r L tio nSTFTSa:; 

2 0 ii m i L fco 

M □ gS * ^ r 5 Jf5 « t-. 7 * h >• * ^ - 

^^a>'J=»:^Mlff<0 ?S « I 4 O <^ (C. o ^ 

;L-oCi.'CiO n32TFT50Mffl3e*S30 
ffl S^Sr 5 C i: 6<-C # -So L**L, * "C fe I 

-11- 



r 

4-206971(4) 

- H«ttai''io SKt Bll7*l00nmOi»;» 
-C it; fi£ L ^« « ft » 1 7 Ci X V ^ ?*s * 

7* tl . C © y - (■ H <t a 1 7 <0 Jf5 fiJt » tw * z£ 

(X-, cvD^ic-to^tsa^'i^^flia 

-f:^^^*rr->x ig t6 Ct ft L C <0 K - f > r 
^^KSSgfl^lT- tl. C<0^5£a->';3:'M?ffl'0i**«: 

ttCjl^?. (S^TFTSs 6<Oy-h?5a7, 8^ 
B^Ltio nSTFT50y-hSt$7ti. 2:^ 

-12- 



h^ga53'7 aX(17 bO« <f^ + *>t.S 

nSTFT5*02-3<oy- N«S§B^J7 aSC^ 
7 b tc (1, ^tc?f L * n S J: ^ (C, 

A:?3J«^3A-^.i5a5y - hSaEaA*:^*?. 
^$ ^) n t T L ai* y-KHe703E;tt 

-f * ;u ffl <o ^1- s ffi * n ft s 

h5ga?53-7 aRcX7 btC^±tC53^iq$n, 

.w J: S '.Mc: ^ a 9^ tc m ^ n o « ia ^ W t T 
■r t> J: '.s 

tc. aii* ja ic ±> r, hStftsov- 



h«Sa55>7 aRc;7 btzyittlfz$RiA2 9tc, 
-far >&A?^twJ: -,TnS:?^tfe^«r K- fv^^L 

fto ccD^^i^ziAti. y-h«t$as^^7asaf 

JloT. nSTFTS<0f-i-*/i'SSJaEl6(l, -f- 

^^p^ltagB^iea&i/iebtc^jd^nfto a 

ft. v-x?B«2 5ac;Ku-fvaia2 60JKe£ 
ifSI«tcLT. ^lia2 9d«SBH^ft1lcjE?5E*n 
ftft*i. ^r*/i'?Bi*3B53'16aRc;i6b®S 

>!rti. y-^ea^ll7*^Lry-^^ffS5^3• 

7 aac^7 b<DS>frt-?*fSl-roJ:^t=EaLT<.^ 
C O ^ ■? tc L r iFi 5£ * n ft fia l« 2 9 ti . v - x 
— f-^.^^u^aiiSRT^ieaac^iebtc 

tl. n 3a^?6^ A* t*' - ^ * ^"^ ''-^ ^ 
29i:^-^*^^^ai^a555•l SaSC^l 6 bicoM 
(C ti. ffi ^ tJ^Fp fi3t * n fto 



-13- 



—504— 



-u- 



o/iiOO-f^vifA^ff-ji^ii* P32TFT6 

^tLTiJ;6K$n. pSTFT6<Z>v-x Ku-f 
>*ifi5xro/i«&<0-f 5*- ^'ixA^ff-j i ad, n 

i»'££A^x ^ t LTJB5x?nfco 

iX (c, a fi ± flo ± ffi tc c V D ic J: T 3 
i'SKtaXtl^'; 3>'Sfta^7 0 0 nm<Ol?o 

(Xic^ jH I a r a 3 5 ^ k * - -^». 9 . 

/Tf-fc-^tc, -yb9, 10. lis 

^yTh*-yui3tl, ffia«20^5liiLTJf;5Jc 
$ n 

-15- 

pS^^tJl^tSA-rSCitCj:*?, nfflTFTS 
O :^ CD M fil is BE A^S < nc rt: i6 * 

/T^$nopSTFT6. 3 6<Ol5tfe<i:^:ifc«-ro 
*1?S5W<!DnSTFT5iPSTFT6t<0 

a T f o (5l 0 tC|? S T L 5£ 3fe <0 C M O S 

^ H 5e^I T (i. C M O S -< >' - :f « 

St-To— S1<Dnie&c;pSTFT5. 60f--r* 
yu4a*^L<ffiSLr:i«. nSTFTSipST 
FT 6 tOl^ttOj^fiPtt*-* ^ICfi«E*cro^*&{C, 

ti <r> r '< V y X ^ h c t fcaJtrET^-So 

i^;. ij:5?i5SW(-*i'.^TtlPiTFT5. eof-* 



^ 4-206971(5) 
A:nas^3acxai:^»;^4t, Aispofiista^ 

K « tc i 0 Jfj BE L /io a ^ I U 3 ^ ^ K .-t: - 
9tiaUTn5rTFT5<Ov-:ia«2 SJctftt 
sn/To »Z^2ti=i:'^^ --'t'l 2«riaUr 

p52TFT6flD/-:^SIitf2 8 ictsa^n. 
3(i3 h*-/wi 3*iaL:rnS2acXpffl 

CrnSac/pSflOTFTOKu-^ ySI«2 6. 

2 7 tc » a s n /:o 

:*:5l5aW'OnSTFT5co|^t^^m5atw. t 

35 6 a (CT -To 

S fc, WRC^ee^JtO p KT F T 6, 36 

(/EiS<o«iSatr,fc<[3iL:r*5) <offfet^3Pt 

7 a IC.T To 

<OnSTFT5<O;?A«'(i£ifc<b-enj:0fe. ffii^CA* 
S5 < 0 . K u y ^ iitt *( I 0 ) u -< A« iS < 

-16- 

t6»'-C$oo C<0J:-5IC. nfflTFTStpST 
FT60f■-»•*^^SStf•^f*^^«^'-5•n'e'na 

S/t*aiSaM(CtJ;^T(infiTFT50y — K 
«ffi7*2*tc5J«Lri«iaiLfciJ, 35(C^a 

y _ - K u -f > Pal ic rtl X. n ^ 2 J: 0 ^ < 

* 1? 5S T (i C M O S y — :f « 53t 

"To— JIOTFTOD^^', nS<DTFT5<oy- 
f-^ffi70;=^<-5JSilif>tttwLfci>^, pSTFT6 

oo C<Ot|i^, pSTFT6tCfc**^rfov — 
K u -< > sa o Si E (SI J: C . o ^ S 

^ X - 1^ * '4 o C t T # oo 



-17- 



—505— 



-18- 



-C (1 ff T Cnfc, ffiTFTS, 6<0-^ 

-CSoo mStaJCTK^nSpSTF. T6*0«ttll. 

(C -r 4 ft; » ti li ^ >^ L ilr* L , 

? $ o <!: -5 ."^ 6^ * 

CMO S -f :^><-:^cDa3:n^S(-«0ii«:i?'I^^o 
-19- 



4-206971(6) 

4 lg| fln <o q M ^.g !ft 

a. 3t 3 atiiisawo c M o s ^ c^a) 

tiie3ft<OCMOS-<>''''-^ 

^,^^>rf7, ^4atie£5feOCMOS-f:/'^- 
:?<:,TT^ma^ ^5atl1?SS9'!<^CMOS-f:/ 
«fi£T4 nSTF T<0«^t9®. ^60 
a'iifeJ^tOCMO S ^ y f i nSSTF 

,l^^,*yi.aiitficp52:?=:i«6tJi*i£ALrrp5!TF 

1, 3 1... cMOS-fy>''-:^'^L^''*^^«G3^ 
ODJt^. 2, 3 2— HU'«^»'5ta*0Wi^- 3- 3 

3 A?:»i?^ 3 4 •"iii:^ai^. a s - 

nSTFT, 6, 36-P22TFT. 7, 37- 
-20- 



nSTFTOy-H«a- 7a. 7 h - Y - h 

agfS^J. 8, 3 8 - p ST F T O Y- h 9 

-13, 3 9 — 4 .3 - 3 ^ ^ ^ * - 15- 
SS, 16-n£TFTO-^-»'*'^®i*^ 16a. 

1 6 b - ^ * ^i- «a « ^ 1 7 y - H « a tt, 

2 0 - a M » » 2 5 - n g; T F T O y - ^ 

la. 2 6 - n S T F T O K u -f :^ a 1« . 2 7 — p 
STFTfiDKU.<>'0t4. 2 8-pSTFT<OV 
-;tfBt^. 3 0-pgaTFTO^^*^^®l«o 



-21 



—506— 



1 m 




( 

^WW- 4-206971(8) 





—508— 



1*U!^ 4-206971(9) 



^50 



^ 6 HI 




OA 8 12 16 

vosm 



0.5 





























_i 1 1 " — — 



0 ^ 8 12 16 
VdS(V3 



^ 7 



m 8 




-16 -12 -8 
Vds (V) 




-16 -12 -8 
VdS(V3 



—509— 



